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Abstract of JP5093049 

PURPOSETo obtain a biodegradable copolymer containing 3-hydroxybutyrate units and 3- 
hydroxyhexanoate units by culturing a microorganism of the genus Aeromonas using specific fatty acids, 
etc., under limited conditions of nutrient sources other than a carbon source. CONSTITUTION:A 
microorganism [e.g. Aeromonas.caviae FA-440 strain (FERM P-3432)] of the genus Aeromonas is 
subjected to shaking culture at 30 deg.C for 24hr by using a >=6C fatty acid having an even number of 
carbon atoms or its lower alcohol ester or natural fats and oils as a carbon source under limited conditions 
of nutrient sources other than the carbon source and microbial cells are then washed with distilled water 
and methanol, dried under reduced pressure and further subjected to extracting treatment with chloroform 
at 50 deg.C for 2 hr to remove the microbial cells. Methanol is subsequently added to the chloroform 
extract solution to precipitate and recover the resultant copolymer. Thereby, the objective copolymer 
containing 50-98mol% 3-hydroxybutyrate units expressed by formula I and 50-2mol% 3- 
hydroxyhexanoate units expressed by formula II is obtained. 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC«&IDX=JP5093049&F=8 



7/29/2005 



THIS PAGE BLANK fl*^ 



<i«»b*wmot (j p> M&fflftfr&m (a) avmumsM** 

#S§¥5 -93049 

(43)&fflB WE 5^(1993) 4 £16 B 

(5i)inta s mm ffnmmm fi gat**®??? 

C0 8G 63/06 NLP 7211—4 J 

C12P 7/62 8114-4B 
// (C 1 2 P 7/62 

C12R 1:01) 



&£m# »*^®»11(±12M) 



(21)itiH#*t #B¥3-267255 


(71)fflgU 


000000941 








(22)ffiSB 3 ¥0991)9^170 




*E^Em«Ktpi.S3TB 2 §4^ 




(72)S9i# 


as ftg 






ft*»in*iiim5Pi>rif P286- 1 a- 






906 












ft^!)Priis0>r&iisig>srr^^tfr 2 -63 




(74)ftSA 


#1!± SUB £tg 

i 


(54) v%m<n%m #&£&*3:v*<D$mj5m 






(57) ism 






mm]. 3-b Hn^^^iz-h (3HB) a-yh 







i:3-tHD^->A+lJ-yx-h (3HHx) XX y h 
^fc^feSHBXX;/ h£3HHx 
a - y h 3 j£###S£#, 'M<it,3H 

Bi- y h*W3HHxaZy hS^rr*4jfc#* 

i#m juMMCrKejusbTCi ~c. azyhss 

flW*ca:jfl«T*, 3HHxtt3HV,fcr)fc;*? 1 W>g 



-455— 



(2) 



4WP5-9 3 049 



m*mi] 3-bFD*->7?v-h (3 HB) x 
— y F£5 0^X^6 9 S^frX. 
+UVX-F (3HHx) =L-yh*5 0 : E)],%ftt > 2 

3HB CHs 0 



2 



CH, 
O-CH- 



CH 2 -C- 



3HHx 




O-CH-CH, -C 
4 HB 



(3 HB) xxy h*<ktX3-h Fn+S/^-yvx- 
F (3HHx) XX y FS^rf-5 3fi&#£©*yT- 
axy F*^fc-&&2-&#. 

(3 HB) xx>> F43«ktf3-fc Hn+^+D-yi- 

F (3HHx) a^yh«£tt?S4rt&*C!HE>'7~ 

[§|jfcE4] lfS3j£#£LT, 4-kHa^->^k 
-F (4 HB) XXyF. 3-kHDti//fiJl/-h 

(3HV) a--y hSfc«3-t Fd+S/yDtr:**- 
F (3 HP) n.-yhS : fr5W^2|3«ffl*a^ 

Mt3] 



0 



-0-CH a -CH. -CH 2 -C- 



3 HV 



CH, 
CH 2 
-O-CH- 



* Hfc5] 



CH, - 



3HP 



0 

4- 



-0-CHj -CH. - 



Msgs] nz&jzTm4a&ti,T* 4-tno 

*S/^W-h (4HB) 3-kFD*->/1 
UW- F (3 HV) ^^^3-tHD+^D 

tf**-F (3 HP) a-2/h^5^s#*^s«ns 
2 :3©xx y F £Wf saijRgi 3 SB«o*fi^. 

xmm&. 6 «±©ffl»jB©iii6Sfe t < tt-€-©ffi»7;p 

&&U<DUWLT : 'T!%&t%ZLk*®mk-?%. 3-kF 
o+^^-F (3HB) nx>y F*,kat3-fc:Fo 
*S"\*-y-/X-h (3HHx) iXy F^SfcS&S 
£#©8tig#2£. 

im#m8] 7xa^xJBfflm^^&. 5-?dd 

MttKS&tt 4 - 1 H a*-> j&K feKttr-?fD5 

ZZt&ftmffZ,* 3 - t Fn^S^nkf^-F 
(3HP) xx^F. 3-fcFn*W\-'JW-F (3H 50 



V) a=s»h*fcU4-kHn^fi/-h (4H 
B) ir 7 F£^fc*#S£#©$|jg;!fj£. 

Tl&$» 6 «±CDffi»iH©IBt!re'b t < »-?-©filR7JV 

L < tt zfa kf ^>S. ®^*» 5 6U©i5&j@©M& 
WLtttt® 4 - 1 F D*->j&Kfc L < ttr -y?n 7* 

Ct&^fSi-rs, 3-kHn*-/^V-h (3H 
B) a=y hiitf 3 - k Ha^^fyi-h (3 

hhx) 3.-yht. nzizttm^tLznammKM 

&TS<D3-fc: FD+->ynfc;^-F (3 HP) ax 
5» F. <2>3-k FD+wtUP-F (3 H V) ar»;h 
*fctt®4-t FD+->^1/-F (4 HB) az«; F 
OV>-fn*U^©ax.y F©3j£#^©;e/v-xxy 
FA^^5«a-&ftcD»jg^„ 

LTtiimik 6 £UOMKflg>Sllrft<b L < tt-t«Qfi»7 
;vn-;pxx^;^ittt^ttj|gt. (Ds-^an*^ 
Kfel/<tt^Dt:*>K» <2>&5i?ft5£U:©3f»ffi©te 



-456— 



(3) 



4$8B¥5-93 04 9 



3 

HSK*fctt<3> 4 - 1 H d^->BK feKttr-^n? 

^k-b (3 HB) azyh*J;tf3-l:HD+->A+ 
•tf-yx-h (3HHx) xx-> hi. ^^JcWIB-f-n-e 
nw&aiillfcaj&T -5<D3 - 1 F a*->^n tr**- h 
(3 HP) XXyK <2>3-t HD+->A'JV-h (3 
HV) XX>> h*fctt<3)4-t Hn+i/^U-h (4 
HB) XX »; h<0^tli^20<0a.-y h©4J6fc#&© 
t/?-a^7 t>^fc3#S£#©Kji;*j8;. 

-a*. jma. mm, *mofrii<t 
m 

[0 0 0 1] 

KWTS. PKttt^SS <±«P. Mill. »<P) ©T 
T«£fe©fft8£gttT^^S77X?y*8ia#7 
fc<fctf*©S^fc»::BW-St>©T*S. 
[000 2] 

rae*©&fl§ • wnt>m^i.o trssus] ^«e*t? 
uxxT % ;vsn#rt»c#a-ra«it*ia6nT^5. 

(3HB) tV&T) TEWSIT^SnS^/V 
-XX v h (3 HB) *^fe*JtN**UV-T*S. 

[0 00 3] 

[fc6] 
3HB 



- 0 



CH, 



? 

-c- 



30 



4HB 



* [0 0 0 4] P (3 HB) tt*t*Mc£«!?aa+-?£4!5l$ 

M4St£J^>T*50. ^fflWICtt^+^-Cfe^fc. £© 
«fc5fc*&££IJB-rS£i££UT, #'JxXx;W£«j£ 
H^StyY-a-y htLT3HBEW1-©«|jgWtC 
Sfca^e/v-xx?/ h nr^ 
5. ^©*Stt±giJ-r5i:^©2aDl^tt'5^i:^r 

i0 [0 0 0 5] (1) ttRBS5 7- 1 5 0 3 9 3 Wit 
ffl. $Si8B85 8-6 9 2 2 5*t&?8. #B8BH6 3-2 6 
99 8 9^S. 4#MBS6 4-4 8 8 2 #W 
¥1 - 1 5 6 3 2 O^fflCintf, **P (3 HB) 

z>W£®n;&Z7)Uj u y*x • x- h- n y 7 
mx\*7u\i-*>w.^im* i *ttz.t\zz.K). 3h 

Bt^lC0-hHD*xAUU-h (3 HViBST) £ 
#UXX7\fc©*)£ ; E/V-£-r5#S£#P (3 HB 

-co-3hv) ##sns. nmzmnuthxA- 

0. 3HBt«l:4-b Kn^T^U-h (4HBi 

B&f) *#uxx5\^©*j£*yv-,hrs&S"&#p 
(3hb-co-4hb) tim^n^zttm^nx 

US. 

[0 0 0 6] 
Mt7] 

3 HV 



-0 



CH, 
CH, O 
CH-CH, -C 



[0 0 07] 
Hfc8] 



-O-CH2 -CH, -CH, 



0 

-4. 



[0 0 0 8] (2) 1*08996 3-2 26 29 l^ffl 

t#7>MTCC2 9 3 4 7\Z^mmtVX7)Vt>> 
Z$Z.ZZ.£\Z£t>. $*»1&*6~1 2*f©3.-tH 
a*~/7)U3/X-b (3 HA tiet) £^7 Y-XX 
yhit**I*#P (3 HA) *3mGm*Z\t1fi 

3 HA CH, 



40 V-xx*y hfl|)ai^fti:©M^&^«tlC^rSfc 
ate, :©t/T-x:5» hsc. xx? l-tfl^t 

[0 0 0 9] 
Mfc9] 



(CH 2 )m 0 
-O-CH-CH, -C- 



(x=m+ 4) 



-457- 



5 

C0 0 10] B&!B&?8K:<ktttf 3HBttC< =l~ v K 
3 H VIJCs i-?ht*D. S^-F^X 

rtfc^jfcU S«-r*ttS4WtTV^. g-&, Applie 
d and Environiental Microbiology, 1 9 8 8, 1 97 
7~1 9 8 2MlCtt, xa-HttX-*l/t:S7>X 

[0 0 11] £<D£5\zm&<Dt£?>, 2O0^^^CD 

#m&m*m7F;3<nT^z>. bps. (d ©*-<:/©# 
a^#««a©;<^>g«at4>fc<, to&mm?? 
*9-y9iUi&mibx>+ (2) ©^-r :?©#«£#:« 

fijm©^^l->SSc*^<. ftttWKtty;M*ittfH^c 
*£. LA»U7S:*^. r©5SWia (1) Q>9-i-?\zi 
UTtt. 3HB©S«tft:5^<Jia|<offi|c3HV. 4 

HB^©n^u-7-^©M^?£sij{c^(inuft^n^ 
©&»*«*is^sffinT33j<uv-s-&jffirss«c© i 

[00 12] 

[IRg£tfi*TSfcae>©^B!] *58^#f»ttg«JgteS 

^>*»*«il>JS:V^7X5 1 y^«©2^^^L4^ 
*©MS (1) ©*-f :/©&fi£#£gfflT.5®8;£f8 

[0 0 13] IPS. *5B"P!#S©jit,>fflL&«£&©l 

> (*U-7tt) £*-©&*£«»: tT£#L# 
UXX'rJV^^-a-SOL- 3 3 8«rt?*5. in 6© 

X-h (3 HHx) Xlyhf*D, NMR#$T»C«k0 
#S£#P (3HB— CO— 3HHx) #tft&ft«;:& 

aqMran&. c:n?.2t)©a«ts^t&tc5, f 

A- 4 4 0»U7lDttX -**fc!X, OL-3 3 8 

miT^a^+X'/UFayjy-v&zctwmis 4C 

[0 0 14] 
Hfcl 0] 

3HHx CH 3 
CH, 

CH, 0 

-0-CH-CH2 -4- 

[0 0 15] *»«ttj:ft6©«4#r*jiwBk*:i:fc 50 



1 #$¥5-9 3 049 

6 

\Z&-3< &©TN&-5. IPS. *^©SBK, (1) 3 
-tKD*->^fl/-h (3HB) a-yh$5 0^ 
X*^9 8^%, (3 
HHx) OLX>y h£5 o*;v^^e,2 ; t;i/%^-tj^s^ 

(2) il>&< tfe3-k h'D+v^V—r- (3H 
B) axyh*j,tr/3-tHD*->^-y-yx-r* (3 
HHx) a-y h*^^rr^3fi^S© ; Ey7-n.-y 

4-kFD*->7*fl/-h (4HB) rLXyk 3-fc 
Fa**//V)U-h (3HV) OXy h£&«3-t F 
D*'>7"nm-h (3HP) ht?*5^S-& 

(3) 4>fc< tfe3-t:h'D*->y^l^-h (3H 
B) r-45«fctf3-t KP+x^D-yi-h (3 
HHx) a-y h£#Wf-5 4&#&©*/Y-:i-y 

«0»Afcf, 4-kl«D^>7"fl/-h (4HB) a--y 
K 3-tKn*WtUU-h (3 H V) a-^h^i 

tX3-t Fa*->:/nf;**-h (3 hp) axs/h*» 
Sft*Sf^Sjg»iftS2:3©;ix.y 

(4) WE (1) ~ (3) IClB«3*lfc&2-&#:£ 

^■^•57'xnqE^-x-+^tfx, aemc 

[0 0 16] (5) 7Xn^XM©«£4*>*fflV>Sl§a 
IB (1) ~ (3) 8B«©#S^©Sjg^(cM-r5fc 

1) 7IDWXl<D«ttfc &*S£LT&**6 
^±©{B»fi©j|a!FK , b L < li-e©te)R7;i/3-;pxx 
x.*'3:fctt^«il&IB£fflV»T. i3?fci!IEtf1.©#|tE(©iW 
RTT**-r*Ci*»«fr*, 3-tHP*->7-f 
U-h (3HB) a-yhi.ttfs-kHn^+'ir 
/X-|» (3 HHx) a- 5; r-A^*.5*S^#:©»je 

2) 7XD^^-XM©«8^*. 5-*DDSSSSfcL 

<«^nbr^>K, M^*5£A±©^»ffl©|ggfeK*fc 
tt 4 - 1 H v-ISS t> L< it r - 7 ? b >£J8 
v>t. &$il&tt©&«iK©flp|irFTJg*rr*£.!:£!& 

3-kHD*->7'Dlfn-f> (3 HP) a 
XyK 3-kHD*->nul/-h (3 H V) a-^h 
*£li4-fcHD+->7'f l l/-h (4HB) 2^h$ 
^fc*#S£#©S!jgm 

3) 7lD^«OM«S, ^*igtLT^j!l»6 
K±©ffl&fi©JgKK'b 1/ < tt-5-©ffi»7;ta-;i/XX 

n fc!:*>&, <2>I3?&» 5 «±©$»IB©MSS£*;fctt<3> 
4 - 1 K n^g&Kfc L- < tt r - 7? r- 
T. ^^iRK^.©^«iS©^IKTT?Saf-5 £ <fc 
.t-r-5, 3-kPD+i/^fP-h (3HB) 
*W3-kHD+yAW;i-h (3 HHx) 3.X 

•y h t . 3 S lctti2-en-6tt©&3$sag|;:*fiS;-f 3 - 
kFn^Dm-h (3HP) iryK ©3- 
tKn*vA'UP~h (3HV) =L~y h*fc«®4- 



—458- 



(5) 



#BB¥ 5-9 3 0 4 9 



8 



tHD*->^fl/-h (4HB) axy hcDV^Tn^l 
fi£#©Ki§2f*fc. 

4) 7xn«3-xjR<MMi*«. tt*S&UTft*ft6 
6U©fl>iSI@©Jia£K L < te-€-©flSK7;io -^XX 
x;k*fctt^«?ftlBi:> <3>5-?DD^K*>KKt:/ 

4-t HD+v-KKfeb<tt T -^9 1 D5i'h>©l>-f 
HB) 1^7 h*J;^3 - t Ha+>"\*D-/i-h 

OHHx) a-^ht, s^icM^n^n©^ii 

tC#JS-r-5<D3-t Fn^v^PbT^-h (3 HP) 
3.X-/K ©3-t HD+WtUW— h (3HV) XX 
7hSfc«®4-tl<n^fi/-h (4HB) ax 
>y h©V>1*n#2:3©.3.xy h©4j£#J&© ; &/'?-x 
h#efcS#S£#©Kj§;*fcfcWTSfc©T;fe* 
3HP 



[0 0 1 7] 7xn^XJR©«£&£ffl^;fc*fSi5!© 
tfUxXxJI^Sit^am. S£*±?)?af!r£nT*5$ 

[0 0 18] (1) 8USK6E*±©<SRffl©M&Itt>t 
<tt*©ffiaR7;io--jPxXT-;v, *fcfcm&aMi©ife 
fc«j£j£#T»*$3SM& 1 2~2 2©g£M$K©? 
^S»^ffl»©t>©S^I»iiSi:bT^ , JXXx;l'& 

if sm&fiitz t. c< . c« ®2ooa=5/h!}>ea5 

#E£#P (3HB — CO— 3 HH x) a*#6,n*. 

(2) 5-f DD^KfeKttyntf^^KS^HliS 
£UT#UXXx;V£8#£j£-f.5<i:. j5-tKD+-> 
ynt^-h (3 hp) ©&ri»t6 o~2 ; ea-%©# 
S£#P (3HB-CO-3HP) ^#€>ns. 

[0 0 19] 

Kfcl 1] 



0 



-O-CH, -CH, -C- 



[0020] o) &tmtks<D^imum : %&ifis&. 
^-rst, 9 o^vscsuicsHvaxy hs^-rs 

P (3HB-CO-3HV) imZtlZ. 
(4) 4-tHD^->BSK ! 6b<ttT-^5 1 o?i/h> 

£^^aitbr*uxx^£^s-&dc-rst. p (3 
hb— co— 4 hb) wens. 

R»£j£T5<*:. 3 HB, 3HV. 3HHx©3j£#& 
©#fi£##?#SnS. 

(6) *U-:/*-fJk WSK, 4-fcFD*->B&K£ 
^3KiKa:bT!H'JXXx)P*Ra'^-rSt, 3HB, 
4 HB, 3HV, 3HHx©4fiEMW«^jJl#e 1 

na. 

(7) 40i/3-x. 7;Vi^h-x, St», SK&^iK 

tLT#VXXT)V&&&&)$.?Z>ii> P (3HB) © 



(8) *^D>S^/3-kHD*^*^D>KS^i!liS 
irUTffiffi-rst, Ce XX? h©^SSiS»SCt*t 

[0021] *^©«*wa, frs©i5^>jxx 
tw&aib**-? * tx at txsoa^tftnw 

l:il8£3tt£t>©T«&V\, *©-0ytLT, 7int 

50 :hx -*Ylfx, 7xa*:±7s- M Fuyuimtf 

ens. 7idw • *^trx©a^wtts«FA- 

4 4 0t*fc^^T^3nS*l©i*0T»S. i©<t 

5 ^*55^©«*4*)©^#:0!l«!: UT^fc*Sn& F A - 
4 4 0#i&&ZfOL - 3 3 8«tt, AiSKilf^rfrilS^BI 

sa3Br©±a*>e^snfcfe©-ejbo, ■?■©«© fa 

-4 4 0#tti&I5>F&1&SfS3 4 3 2*f £LTSFf6SnT 
US. 
[^1] 



—459- 



(6) 



#K§¥5-9 3 04 9 



10 



g g 5 e ?Tfc~ir* 



OF 
Na + 

0/1 2 9 sm 
1 Oppm 
1 5 0 p p m 

V-PgJS 

r;t/ 3 - x ^ g © #x 

mn Hx IS. JL 

mm 

L-TvkV-X 



+ 



+ 
+ 

F 

+ 



+ 
+ 
+ 



+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 



6 2 



[0 0 2 2] C©«fc3&#%l38©7Xnt^XJil<DllS£ 
fete. &»©ft&«fcP (3HB) m§m~H$>Z7)V1j 
•J ***x -a-hn 7rXtli* >J xXtMI^jsS** 

*->A+^C o A W5#Mttl?*oT, 7XD 
-t Ha^->A*u--;pcoAlc:^ffl-r53fx'J 

Xtt£:ft£#L,TV>&K 

® fed i^©^^^s«^Dt;^>siof<ia}7?ifc 

aV*>m£5.%Zt, 3HBi3HV0*a-&#:S-& 
(&B8W5 8-6 9 2 24^&|8) ©tr&U 7 
IDttXlO»ti 3 HVS^tf , A»t)D(C3 
HP&ftZCt-V&Z. £tttt7XO^XJS®&£fe 
©5 -y feWr/a t- ;1/C o Ai7"fc**C 

oA£ 2 gjfcT-5tB:*j©&^ £££^1/0^.5. 
£^*fc«£I;:9 0^!><;£U:©p (3HV) 



50 



(3) 7-fe^CoAH±©2Sft;gfl:t>7XD^XS 

awmtzvwtK. n-wntm><D*mm®n fi- 
le Kn*->7vJPC o A*&e#U xx5S>i^atXE 

[0 0 2 3] *^MHWE©«t5*14S*#-r*7XD 
^XM©^*^. &tf£©»£fe#58»£f£-r57x 

ot±x«©«sfe^j£^a^ R ^©sig^sn 

*^Ug«JltlSB6$^S«tLTC3 ~C, ffl^/T 
-a-y h#&&S2j^ft^U4jafcfrjR©:75X9 1 y 

«-r5fe©T»S. 
[0 0 2 4] BPS. AftWfctt7XD^^-XM©»*fe 

\z&mm thxfcmm .&u©«s»©jgteK & l < 



—460- 



11 

HB) : C. (3HHx)=7 0~9 0 : 3 0~1 0©#2,%# 
P (3HB-CO-3HHx) Z. tWVtZ. C 

SfcC* xx y hfflfSSil5*fcVi«^tt, Ml. e-k 
FD*->8KS:#i¥$-a-n«<fcV>. *®»** C« (3H 
B) : C. (3BHx) = 5 0~9 8 : 5 0 ~ 2 £Tffij££n 
>|*D-;H-£ 5. FA- 4 4 0*. OL- 

3 3 8«©3}?U^7— tfttjS-t PD*V7?>JJi'Co 

tt. /i-Att. tf-****. iS». Ml. *Jg©4> 

[0 0 2 5] 7XD^;xJI©?K£i8j£5-£'0 

iCJ;0. C 3 (3 HP) i$S.t) s 4 0~6 OtJVSSCP 
(3 HB- CO- 3 HP) ##£n-5#. £©J§-&fc± 
i3t^«»C3HB©S»t^^KK, j5-kHD+->B # 
ft&&<*-{t«::&lc.l:??C4 xxs> h#3&itS*£ 
C 4 : C 3 =4 0~9 8 : 6 

o~2*-c&j££3>bD-;p-rs;i<ba*-e#-5. s 
mm& 5 ©wsit& f^ss^ 5 &±<Di$&®<om 

0tMH±O3HVaZ7 h*#-T-5P (3 HB — C 

o-3hv) *nz>ct&r$z>. 

[0 0 2 6] &£Ei£LT4-kKD*->g&SI J ?> 
r-^D5i?h>$fflH5i, P (3HB-CO-4 
HB) ^©^ttTJ^'jy^ 50 

rxnt±x)ii©a^H:7;^'jy^x • a-hD7 

rXfcJt^, 3HBlfi^*tii5^«lp»C*-5. M^iHtU 
TgMIBUSS i 4 - fc H a * ~>6&iS©il£«5 £18 t 
P (3HB-CO-3HHX-CO-4HB) 

[0 0 2 7] £ fc. *9E©«fc 5 iC^^S 6 6U©fH8© 
SMIftKt) t < ra^©i3»7^3-;VXX5^S;fctt^ 

mm^mmmtLftm^ c< . c. o2^©a^?h 

;6>£fcS#fi£#£feD. ^Ht& (C 6 ©SBD5K) #5 40 
KiC. ©*©#'JxXx;PS#SttS£#JfflLT, MJK 

»6a±©fflft©jBi!i6i<b§?K uz^vmm&5®&. 

±©^»I6) ©S^^KS^SCiilctt), (C< 
+ c. ) xx-yhtCs xx-y hit$g*(r^sr€?5 

3j£#£©#g'&ftP (3HB-CO-3HV-CO- 
3HHx) ZStflTZCttfTZZL. X. W^fS©** 
t>*)\z7oh!*>m (C ©UteK) (C4 
+ C, ) XXyhtCa ax-y hik&afilCiafiT^S 
3f£#&©#8£#:P (3HB-CO-3HP-CO- 
3HHx) &&ftrr5Z.£t)rvZZ. 50 



&RI¥5-9 3 0 4 9 

[0 0 2 8] WE©3^»*©*M^©«&t^tt 
fc, Txnt^-XM©»^&KsKi!StLT^3R»6K 
±©§IScfl©ii)»S'bU<tt-e©iS)R7;i'n-;i,xxx 

^at;^>e. ^*»5£t±©i?fSc(@©iMj»s. 

4-t HD^->gset)t<,iT-^n7j'h>©^r 
n^2aSffl^ft:Jg-&^iE*#ASdt.C«fcD. 3- 
bHo^v-^l^-h (3HB) XXy h^<tt;3-t 
Ha+^W/I-h (3HHx) xxy r-i. £5 

tirE^ni?n©iiiinj©^*jgfc^)6rrs 3 - 1 p 

'✓^nKt*-h (3 HP) XXyK 

MUW-h (3HV) xx^K *&tt4-bHn+-> 

y^W-h (4HB) XXy h©^1*n*»2r?©XX-y 

hft*tMjft»*arey v-xxs, 

[0 0 2 9] £©±5K*f8§B.;:*5V>T,;l. 
^S©m±^©^*fiJfflLTC, ~C. a=yh*»5 
^*©a>!f©*S^<*<£58B^-riC<!:*t-e$5. Si 

«©tj:5, c« ~c« axy r>©&fi£«*£££f£-r 

V>£ (Int. I. Biol. Macromol. , 1 9 8 9, _LL 4 

9) . mi. 7i-7-&iiai»2~io©M#> 
•eLTv>-6^. ^n»c«fcntf#uxx5 i ;n4C4 , 

Ce . C. XX >y h©*fi-&ft:TaboT. 7X0^7. 
JS©^**)©* 5 C« . &2rt#*3*V 

(C4 +C. ) SSLfttCi f8.tt&&&\Z®mvZZ&&. 

[0 0 3 0] #SH>g&6S*>6C 6 XX-yh*tfpe 

n^o, ^nb:*>K*^i oo%©c 6 
^n^^t\ TxD^xjiittt±<s^5^^*x 

XAS*UTV>-5i5T»*. DHXtf'J^A -)^7 
Xx^J^-rSCli. ^»7«T©*JP*>»T*C 

4WU ^o#uxx5 1 ;i^-^-r2«c:t^&, ji©S* 

&*>n*. HJ^, 7XD^^XK©{a4ft)5^®JIM166S 
©/S-KlklC^oT. C4 . C. xxy h©2l£#££- 

# u xx x;nc Bafl!H4*tg* ^n&v^tfcs. * 

fc, DH^tT'J^A •;iV7*9A<&ffl^T3j?UXXf-Jl'S; 
£j£TSIK©E®tt. 7x-7-e.©l&XICiHi£c*nT 
naj;5»c. «4«i©±W*^©MW©T. »««^# 

St)T, *UxXT-^©^jSS!6»*«lC^2<. »5 
0. 5g dry cell/U >y N^©ffl{*:*#5©iC 1 0 BW 

5. dftlcttU 7xn*^-XR©a^tt»StW^# 
#-C±Wl/#UXX5 l JV'&^-r<5©-C. 2 Og dry cell 
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/'J v V)V0mm$:%Z><D\z 2 BT»tt&fc£. fittfc 
&j£&£^Tt>©T&.5. 

[0031] *f?fj©«£$&£^T#uxx7\>i>§a 

(-.fcoTSgtCHSnS**, ^*8iStf1-©&;it££2§u 
09Atf, U>» S*?;k hf^S^SWISbTfe^U 

xzf-Mmm-znz. £©#&, £#©£w#8ute> 
ns ©t. sffr# u xxfw©3W£«« 2 a^rff 

[oo3 2] ias«s»©ii«isgwfr€.'&fflt?» 

£LTHJM»fclH&t\ »ftpJ|gJ&:'b©TS>n«gS 
lSBT#6nfc»#£ifc&|I|JKl,T2 

a s tcs ^r«f it ic^sssasfcaoAr* u xzr-jimm 

ftoT, H©2SB©^S|^f!(:7>tSS-e* 

7XP^x*0«4«<!HMI€H|»LTC» ~C. a 
Xy h*> &&*>©«* ©*S&#<£f8»3-j£-r<5 

d©££, S*jSfe«IS^n5*t, C©IS©C 

£$*iS«B#©*g»©&&©x*;V*-ftIliffl. 
*^»©^ffltc«»3n. *'jixfJH!)^i:fli 

S. $&, £©2&B©iS«&#£LTtt. i$pH6 
~8, aS2 5-3 5*0, jl&SO. 5~2vvm. * 
*$W2 4~4 8hrT2&-5. 
[0 0 3 3] aM^j£2nfc*S£tt0fttt*£OBJK 

m\zM?; -fr*m^x&m&fr*im.mmrz z tut 
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[0034] 

*)9». *56^tt«T©*Jfi«9tcM6IE^Sn-5t)©-Ct4 

rxu^i-x .*teiFA-44ot* <»isf a^si 

34 3 2#) ftKTfcjR-r»«ftffll»T3 0*C, 4 81$ 

m&mmmisrz. bps. j*:©«affl^e.?s:5fc©ic* 

£iOAT£Sl 'J >y Wl^L (pH7. 0) . igifiSIS® 
Life. 

«x*x 



-f-x hx*x 

KHi PO« 
K» HPO4 
MgSOi • 7H 2 O 



5g 
5g 
2g 

0. 5g 

1. 5g 
0. lg 



[0 0 3 5] «Nt^nx«SO»)ibT» 

T. 3 0-C. 2 4«MB***l,fc. &©««£ 
^*^^:St)©t**3DAT^fil 1J9 Nl^tL (pH 
7. 0) . HlJftfcSlfiW*:. 



KHj PO4 

Kj HPO< 

MgSO< • 
Twe e n 



7H 2 O 
8 5 



2 5. 
1. 
1. 
0. 
0. 



4g 

5g 

5g 

25g 

5g 



30 SMMfCD*JPA'!?5 0 c C ) 2l$Ma{a^!iaL 

o«*iBAT3K»jxxx;^tt«@«L&. ®sn&# 

UXXT-^lfeWttMtTTl 0 0*0, 140$M*,"J 

[0 0 3 6] 
[|g2] 



t;7- 




ft mmm) mmcg 


J-X-y h 


1.5 


2. 8 


a 5 17. 


C. 


0 


0 


0 0 


C« 


73 


77 


81 84 


Cs 


0 


0 


0 0 


c, 


27 


23 


19 16 


Ct 


0 


0 


0 0 


c, 


0 


0 


0 0 



/'J 

2 



2 5. 2 



0 
85 

0 
15 

0 

0 



-462- 



15 

[o o 3 7] -tv-i y&zm-nfcmmtisrzm^ 3 

HB (C< ) : 3HHx (C» ) =85 : 1 5©2j£# 

sn&. 

[0 0 3 8] $mw2 

tfk-f >Kffl£*l. 5, 2. 8, 8. 5. 17. 2g 

te*si^i;<^2ic*Lfc. *w>K®«a&ffi<L, 

(0 0 3 9) %MM3 
7lDtt7 A-fHD7-<70L-3 38tt£fflV\ 
RSKHfcLT*'.)-^-^^ 8. 8. 5. 17. 
2, 2 5. 4g/Uy Wl'iLT^JfimtRCfli&S 
ffofc. ■£©<§*> C< . C 6 a-«yh(D2^©* 
•G#**»&ftfc*t. £JS0l2£Jlfc»3> U 
-^*-f n-f »i«-3£«S^ t fc. 

3HB:3HHx=90~9 2: 10~8 

(C4 ) (C. ) 

[oo4o] mt&m4 

tt> HiS093i:|B|«©SIK4ff^:o«:. -£■©*§£, 3H 
B: 3HHx = 5 1 : 4 9 © 2 j£#«©#S£#**# 6 

n&. 

[004 1] Ha£tsf5 

PJ8©£i&£fT&ofc. 3HB: 3HP = 4 

5 : 5 5©2J^*©#S£<fcJ*#&nfc. 
[0 0 4 2] ^56096 

3!l8&£fT&o£. ^©IS*. 3 HB : 3HV=2 : 9 8 
t^o&t/uiZP (3HV) Jfr^JpJV-lCiEVwpJV 

[0 0 4 3] SQ80I7 

ft*K£LT4-fcPn*^m&ffil>«£UtB. HJS 
W 3 iR«©3Mtefffco&. •£©»*. 3HB:4H 
B=7 5 : 2 5©2^»*©*fi^*t»6n&. 
[0 0 4 4] ^JSM8 

*tttt3 t^«©H»Sfffto&. ■€■©«*. 3HB: 
3HHx = 8 5 : 1 5©2£#*©*l&fl#tft&n 

it. 

[0 0 4 5] m&W9 
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tt. *ltH3£HI*©|t»€fTfc-3&. *©£*, 3H 
B(C4 ) : 3HV(C 6 ) : 3HHx(Ce ) =44:4 

[0046] msmi 0 

K#«tLTsrU-^*'fJU4. lg,«ni. 7g 
«HV>*«*tt. &«miH«©g**frfcr 3 fc. * 
©«S£, 3HB(C4 ) : 3HV(Cs ) : 3HHx(C ) 
= 8 0. 2:11. 2:8. 6 #6 ft* 3 /£#£©&£ 
10 ftftfttft&ftfc. 

[0047] m&m i 

^jStUT*U-^-f;i/3. lg, 
8SBS0. 6 9g*ffl^*£Wtt, H««3iH*©*» 
Sfffcofc. -£©Jg£, 3 HB : 4HB : 3HHx = 8 
4. 4:7. 7:7. B]fi»&ttS3j&H!l0ftS6#flt 

[0048] *JS0«1 2 
«*«tUT*U-^*-<*0. 3 1g. tretO. 1 
7g. 4-tHntJ/WO. 6 9g*fflV>5£WHl 
a? UMlfl 3 <h|igft©SJ|&£fTfto&. *•©*§£, 3HB: 
4HB : 3HV : 3HHx = 7 9. 7:8. 1:5. 
4:6. 8*&ttft4j0^0#SftfePft&nfc. 

[0049] 

S#UX^^©«jgtta*J:DISSnfct>©-C*o 
fc. cmt «*«©JtC«ttRfc*^ViT*0. 
(1) *ftU5ft*3WttS*ttt*fc±-3Tl!IH«nTV> 

jo (2) mmnott®. #'jixf*ft«i»6 

tt. fi®M&K£SfcbTC. ~C. az^hS^t 
Ce a=5/hti53HHxH3HVJ; 
0fc*9^>S*n<B£v>©TpJffltt;W&<, fUDctt* 
#-^-rS|E^£^r-r5. *&C, a^yhTifcSSHP 

©J:3K, *S5BKJ:D7xn^;*H©tt£*i«J8V> 

*a^#©^t-t-©arisssiSEi-5c:tR:«k 

#tUTSg&3HHx (C, a-yh) tt, Sffiftlg 
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[JiffiB] ¥$4^1 1 1 00 
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mimzmmz) wmm 

[«£#*«§«] 003 5 

[0 0 3 5] ig«&7&. «7nx«&WiMil,T 

T. 3 0-C. 2 4I^Wjga«8Lfc. BU*>. ^OiSJftffi 

^6fc*fc©IC*£;taAT£§l M,£U ( P H 

7.0). JSflfiSPIS^. 

sNH" >K 2 5. 4 g 

KH 2 P04 l. 5g 

K 2 HP04 1. 5 g 

MgSCU • 7H 2 0 0. 2 5g 

Tween 8 5 0. 5g 

a«s#:«^nn*;i/A-p5 or. 2 ^waffliaa u 

0teMiD*T3pjxx^sa38II|JRtfc. 
Uxx^KEfiSggfifFT loot:, 1 4 o#**y U 

^U-#X#nvF^^J:D#fi#*TLfc„ 
tf7U-^fX»nvh^97ttHP 5 8 9 0 I I (Hp 
wlett Packardftjj) £Bt>TfTofr. # 
ffltfc;ft9AQJ&W*H8o[)fc:a--XF • ->Ufl » 
t?7'J-^7ADB-5 ^^80. 2 5mm. ftfr 
JfBIJgO. 2 5w ^7Ag3 0m) W&m 

^6 0-0. 3* h ^fflii^sr./^. a»flf24n 

3ftg)&ft Tffofc. Bltt3-fcFP*S/lllMfttt 

TfeS. HltftONo. l~No. 6 HECF<PgIPteHg 

No. 1 : 3-bHP^r'>^Dfc;^»-h 
No. 2 : 3-t:HD^->^U-K 
No. 3 : 3-fcFa^WtUlx— K 



No. 4:3-bHD^t»;i-h 

No. 5 : 3-fcHD^i/^^/x-S 

No. 6 : 3-bHa^>^yx-h 

02*. No. lttS-kFO+S/^lz-Mcfl-rs 

tr-i?*. No. 2tj: 3-fc KD^^A^yx-Klr 

M®fo\zm3iTZ* 3-bFn^->y^t^-H;ajfe-t- 
S»a F^ KQE-gfcgvr. 01 £BI2fett;tiirf.s,i; 
W 3 fc, gagfl] 1 t# ^nfcff 'J xx^tt 3 

HB j:3HHx (3-1- 

Fn»->^»y-F) (D2?g>t/7-iryh»s 

H 3 ttH C < 1 Tj§£<nfe# u xx^jkp 

1 3 C-NM R (7 5 MHZ) (D^ife^-gfeSAt, g 
<PtegfrSfe;:tP#UXX^a<3HB<h3HHx(n2 

[¥SMIiE2] 

mmmmmz] mmw 
mm^m mm 

[01] 0ltt, 3-kFD*->M!ig©*?vpxx 
[03] 03tt. 5IJfimt!#6nfc#UXX5r;PCD 

1 • c-nmr (7 5mhz) ommm^v^r 
miEMmmm^i 0® 

[*§2E#$li?g«] 

MiE^rj*] aim 
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